Objectives: In the post-surgical setting, active involvement of family caregivers has the potential to improve patient outcomes by prevention of surgical complications that are sensitive to fundamental care. This paper describes the development of a theoretically grounded program to enhance the active involvement of family caregivers in fundamental care for post-surgical patients. Methods: We used a quality improvement project following a multi-phase design. In Phase 1, an iterative method was used to combine evidence from a narrative review and professionals' preferences. In Phase 2, the logic model underlying the program was developed guided by four steps: (1) confirm situation, intervention aim, and target population; (2) documented expected outcomes, and outputs of the intervention; (3) identify and describe assumptions, external factors and inputs; and (4) confirm intervention components. Results: Phase 1 identified a minimum set of family involvement activities that were both supported by staff and the narrative review. In Phase 2, the logic model was developed and includes (1) the inputs (e.g. educational-and environmental support), (2) the ultimate outcomes (e.g. reduction of postoperative complications), (3) the intermediate outcomes (e.g. behavioural changes), and (4) immediate outcomes (e.g. improved knowledge, skills and attitude). Conclusions: We demonstrated how we aimed to change our practice to an environment in which family caregivers were stimulated to be actively involved in postoperative care on surgical wards, and how we took different factors into account. The description of this program may provide a solid basis for professionals to implement the family involvement program in their own setting.
(PFCC) in hospital has increased in recent years. Family-centred care is more than the presence of family during hospitalisation; it includes family participation in all aspects of care delivery [1] . This participation requires a mutual partnership and collaboration among healthcare professionals, patients and their family caregivers in a way that promotes patient satisfaction and selfdetermination [2] .
In the field of surgery, active involvement of family caregivers in fundamental care activities has the potential to improve healthrelated outcomes (e.g. quality of life (QoL), and discomfort) by prevention of surgical complications. This fundamental care, sometimes referred to as essential or basic care, reflects a diverse range of care processes that combine the physical, psychosocial and relational dimensions of care, traditionally delivered by nursing staff [3, 4] . Poorly executed fundamental care threaten patient safety, quality of life, patient empowerment, functioning and satisfaction [3] . This results in higher numbers of complications and poor care experiences [3] . Families often act namely as primary caregivers after discharge, but feel often unprepared for this task and experience a lack of knowledge to deliver proper care [5] . Educating and training these family caregivers could improve the execution of fundamental care, and thereby reducing the risk of complications.
The incidence of complications is 2e4.5 times greater in surgery than in general medicine [6] , and the consequences of surgical complications on patients' health can be severe [7] . Some surgical complications such as pneumonia, urinary tract infections, and delirium are believed to be potentially preventable [8e11] , and are sensitive to adequate fundamental care. Thus, meeting patients' fundamental care needs in hospital care is crucial, especially when patients are not able to carry out these activities independently (e.g. eating, dressing, washing, mobilising, and oral hygiene) [3] . For that purpose, hospitalisation may provide a unique opportunity to actively stimulate family caregivers to collaborate in care. Family caregivers can learn new skills and knowledge under supervision and, coached by healthcare professionals, they may be motivated to be actively involved in care activities.
Although family involvement in care has been explored both conceptually and empirically, there are less accounts of the underlying theoretical rationale for multi-component interventions aimed to improve family involvement in post-surgical patient care. Gaining this understanding will provides a solid basis for healthcare professionals and policy makers on how they can replicate and implement the intervention in their own setting. Thus, the aim of this project was to develop an evidence-based and theoretically grounded program to promote family involvement in fundamental care for patients after surgery.
Material and methods
This project is reported according to applicable criteria of the revised Standards for Quality Improvement Reporting Excellence (SQUIRE) guideline [12] .
Study design
This two-phased study follows a multi-phase design [13] . We used both an empirical approach to initially develop the family involvement program and then a logic model to refine it. The development of the family involvement program was undertaken by an interdisciplinary team of six healthcare professionals (i.e. surgeon, surgical resident, physician assistant, and three nurse scientists). We used the logic model in the development phase of the intervention to bring more clarity in the understanding of our program and to give theoretical insight in the links between inputs, activities, actions, and outcomes.
Study setting
The setting for this quality improvement project was two surgical wards that provided care to patients after oncological and gastrointestinal surgery. The intervention was created for these two wards involving about 64 full-time equivalent nursing staff in a 1000-bed university hospital (Setting blinded for peer review, the Netherlands). These wards were chosen because staff expressed a willingness to adopt a more family centred approach to their care.
Procedures, data collection and analysis

Phase 1
In Phase 1, an iterative method was used to combine evidence and healthcare professionals' preferences. Six steps were used (1) narrative review, (2) draft the program, (3) focus group meetings with nurses; (4) group discussion with physicians; (5) surveys of physicians' opinions; (6) redraft the program. We deliberately opted for various data collection methods and tailored these methods to the target group and their preferences.
The first step was to undertake a narrative review. Because this was a quality improvement project, that aimed to get specific evidence into practice in a relatively short time frame [14e16], this review was limited to focusing on family centred care interventions and evidence of their effectiveness as well as on the association between patient outcomes and fundamental care activities. We carried out several searches of the scientific literature in the leading biomedical bibliographic databases (Ovid Medline, Ovid Embase, EBSCO CINAHL, PsychInfo and the Cochrane Library) up to March 2015, and was updated in July 2017. The preferred citations were systematic reviews and randomised clinical trials published in reputable journals. If these types of studies were not available, we included other study designs. No restriction was placed on the year of publication for the included studies.
The second step, drafting the program, was undertaken by the project team. The review findings along with a conceptual understanding about family involvement were used in this process.
During the third step, focus group meetings of seven to eight nurses were carried out to acquire insight in the views of nurses on active family involvement in fundamental activities after surgery, the competences nurses think they should have to stimulate active family involvement, and their preferences regarding educational strategies. Competencies were defined as the functional adequacy and capacity to integrate knowledge and skills with attitudes and values into specific context of practice [17] . Participants were recruited by using convenience sampling. We invited registered nurses who were working on one of the two surgical wards to participate. A topic list (Appendix A) and prompts to were used to structure the discussion. One project team member moderated the focus groups and two others observed and took notes. The focus groups were audiotaped to assist in checking and complete the notes. We used an iterative process to identify themes across the qualitative data [18] , first by coding, then grouping codes into preliminary subthemes and themes using an iterative approach. Data saturation was reached after three meetings.
In the fourth step, a 45-min large group discussion was undertaken to gain more understanding physicians' (surgeons and residents) perspectives and experiences regarding the active involvement and family presence on surgical wards. While smaller focus groups may have yielded more rich data, this was not viewed as an option as clinical (operating) schedules and lack of time of physicians hampers the feasibility. The surgeon involved in this project moderated this discussion by using a topic list (Appendix B) which was created to reflect the literature. Two project members observed and took notes. The group discussion was also audiotaped to assist in ensure the notes were comprehensive. The same thematic analysis approach as was used for the focus groups, was used for these notes.
An opinion survey targeting physicians was used in step 5 because we recognised that the large number of physicians attending the group discussion meant that some may not have had the chance to voice their opinions. As a result, we were not able to determine if data saturation was reached. Survey questions (Appendix C) were developed from a review of the literature [1] , and local knowledge but were not psychometrically tested [1, 19] . The aim of the survey was to get more insight into factors that potentially facilitated or hindered physicians in involving families in care. The data were analysed descriptively.
Step 6 involved a synthesis of the findings from all of these steps led to redrafting of the program. This activity was undertaken by the project team and occurred over several group meetings.
Phase 2
After Phase 1, the logic model underlying the program was developed. Four steps in logic modelling guided this process: (1) confirm situation, intervention aim, and target population; (2) documented expected outcomes (i.e. immediate (direct changes), intermediate (modifications in manifestations) and ultimate outcomes (improvement of patient condition), and outputs of the intervention; (3) identify and describe assumptions, external factors and inputs; and (4) confirm intervention components [20] . Discussion, reflection and other techniques like brainstorming and theoretical hypothesis testing were used in this process. All these activities were discussed within the interdisciplinary project team, and with other stakeholders (see Acknowledgements).
During the first activity, the interdisciplinary team used all the information gathered to clarify the initial situation prior to the intervention. The initial situation refers to the local context in which the intervention will be implemented, as well as the key issues that the intervention attempts to solve. We used the findings from the previous steps to formulate a clear definition of the situation (i.e. inadequate family participation in post-operative care), and to identify the key issues that we aim to address by implementing our program. In the second activity, we formulated outcome measurements which we expected to influence as a result of the program. We made a distinction between short-term, medium-term, and long-term changes in outcomes (see Fig. 1 ). To reach the outcomes several activities are required, as well as stakeholders who are involved in the activities. These are the socalled outputs (e.g. training of healthcare professionals). In the third activity, we described our assumptions (e.g. optimising fundamental care activities given by family caregivers after surgery leads to better patient outcomes that are sensitive to fundamental care activities). These assumptions are beliefs about the way we think that the intervention works and are essential, because wrong assumptions often lead to poor results [20] . Once we defined the assumptions, we discussed the inputs (e.g. staff-and family willingness and time). These inputs are all the resources and contributions that we put into the intervention [20] . The success rate of the program is not only influenced by the way of the implementation, but also by the presence of external factors. Although these external factors are often out of control of individual healthcare professionals and can be difficult to influence, they should be mapped and considered carefully. During the last step, we decided which components will be included in the program. In our model, one example of such a component is the active involvement of family caregivers in fundamental care activities. For this, we used the results of our narrative review and the input of the healthcare professionals.
Ethical considerations
The Medical Ethics Review Committee of a University Hospital (setting blinded for peer review) reviewed the study protocol and concluded that the Medical Research Involving Human Subject Act (WMO) does not apply to this project (reference number W17_067#17.085). Consent to participate in this project was implied by participants' contribution to data collection. All authors declare that no competing interests exist.
Results
Phase 1
The family involvement program comprised fundamental care activities, in which family caregivers can be actively involved. Table 1 provides a summary of the results of each of the 6-step process used in Phase 1 to develop the program and gives a short overview of the evidence-base and healthcare professionals' preferences and beliefs. Baseline characteristics of all respondents are presented in Table 2 . Our narrative review identified limited evidence on effective interventions to promote family caregiver involvement in hospital care of adults [21, 22] . Despite this, we recognised it was important to focus on complications known to be responsive to fundamental care [3, 8, 23] . We found several articles that showed an association between patient outcomes and fundamental care activities as summarised below:
Oral care, coughing and deep breathing exercises [10, 24, 25] . Early mobilisation and head-of-bed elevation [10,26e28] . Encourage oral intake and companionship during meals, and feeding assistant if needed [9, 27] . Active orientation to time, place, and person [26, 27] . Remove visiting hours (i.e. open visiting policy) [1] .
These activities became the proposed targets for family caregiver involvement.
In step 2, drafting the program, we selected a minimum set of fundamental care activities that have a known effect on postoperative complications, as well as several tasks that encourage family caregivers to provide fundamental care activities (Table 3) . These activities were all related to physical care because of our narrative review findings.
In step 3, the focus group data (n ¼ 23) showed that nurses expected positive effects of family presence on clinical outcomes. However, some nurses had some negative personal experiences with managing patients and family caregivers who exhibit aggressive behaviour. Nurses mentioned that adequate communication was important, as are clearly defined responsibilities among patients, family caregivers, and healthcare professionals. Nurses named the following other competencies as important to engage and support the involvement of family caregivers; being persuasive, being honest, listening carefully, being flexible, have selfreflection and be able to negotiate. Nevertheless, there were nurses who doubted the extent to which they possessed these competences. They spoke about the specific need for a number of training courses, preferably focusing on self-reflection and conflict management.
Analysis of the large group discussion from step 4 with 63 physicians showed they expected positive effects of family presence on clinical outcomes. However, they also emphasised that family presence may be more time-consuming, and the patient was their top priority. Physicians sometimes felt hesitant to share information with family caregivers, because they were not always sure if family caregivers would use for some 'hidden agenda' they might have. While physicians realised families had to have an understanding of patients' condition to be able to assist in fundamental care, they were not sure about how they would actually determine patient's preference for which family members should have access to confidential patient information.
In total, 75 physicians (60%) completed the survey in step 5 (Appendix C). Most of the physicians saw family caregivers as a respected partner in healthcare team, and take their preferences into account in the decision-making process. The majority trusted the competences and skills of family caregivers to adequately deliver fundamental care activities. Almost 30% mentioned that they only support the active involvement of family caregivers if the effectiveness on patient outcomes has been demonstrated in scientific research.
Informed by the findings from the previous steps, in our synthesis (step 6) we added healthcare professionals' education to the program. The education seems to be necessary to train physicians and nurses on the core concepts of patient-and family centred care, and on how to provide family education and coaching.
Phase 2
Informed by the findings from Phase 1, results of the four guiding steps used in Phase 2 that underpin the program are described next. The various components of the logic model were developed from the body of work, and not individual steps in Phase 1. The family involvement program logic model is displayed in Fig. 1 .
3.2.1.
Step 1: confirm situation, intervention aim, and target population 3.2.1.1. Situation. PFCC was one of the core priorities within the [full name blinded for peer review] medical centre (a Joint Table 2 Baseline characteristics of the respondents [n (%) ].
Variable
Step 3:Focus group nurses (n ¼ 23)
Step 4: Group discussion physicians (n ¼ 63)
Step 5:Survey physicians (n ¼ 73) Note: a MD/PhD-student: MD ¼ Medical Doctor, they all finished their medical degree, and are now working on their PhD in the field of surgery. Commission International (JCI) accredited Organisation), further supported by the JCI quality standards for PFCC. They stated that 'hospitals must embed effective communication, cultural competence, and PFCC practices into the core activities of its system of care deliverydnot considering them stand-alone initiativesdto truly meet the needs of the patients, families, and communities served' [29] . But in translating this to the surgical departments' policy, we found out families were not encouraged to actively participate in many aspects of care delivery, and they were not involved as partners in the healthcare team.
Intervention aim.
The main aim of the intervention was to support the active involvement of family caregivers in fundamental care activities related to patients' physical care needs after surgery during hospitalisation. Achieving this aim will improve the knowledge, skills and the self-confidence in care delivery of family caregivers, and subsequently has the potential to reduce readmissions related to postoperative complications sensitive to fundamental care activities.
Target population.
The program will be offered to all adult patients undergoing elective surgery who have a suitable family caregiver who is up for training and care delivery. A potential family caregiver who meets any of the following criteria will be seen as suitable:
Age 18 years or older; Able to be present during hospitalisation during the first 5 postoperative days on the nursing ward; Is nominated by the patient as a family caregiver; Is able to undertake care activities by themselves without support from healthcare professionals.
We targeted this population for several reasons. First, patients undergoing elective surgery frequently experience complications sensitive to fundamental care and unplanned readmissions [8, 19] . Second, most have an expected hospital stay of at least five days which make adequate training and coaching of family caregivers possible. Finally, the majority of patients undergoing elective surgery experience difficulties in carrying out self-care activities in the postoperative phase and it is known that fundamental care activities are often deficient carried out in acute settings [3] .
3.2.2.
Step 2: document expected outcomes and outputs of the intervention 3.2.2.1. Outcomes. The ultimate outcomes of the family involvement program are a reduction of postoperative complications (i.e. potentially preventable complications sensitive to fundamental care activities), as well as a reduction of unplanned hospital readmissions related to these complications, shorter length of hospital stay, and improved patient-family-and healthcare professional's satisfaction. To achieve these outcomes, it is essential that first the intermediate outcomes are reached. Therefore, healthcare practice needs to become more family-centred, which involves healthcare professionals (i.e. physicians and nurses) changing their behaviours to facilitate active involvement of family caregivers. Furthermore, family caregivers should have opportunities to deliver fundamental care in an appropriate way as incorrect execution can negatively influence patient outcomes. To facilitate these intermediate outcomes immediate outcomes were defined. First, knowledge, skills and attitudes of healthcare professionals should be optimised, and healthcare professionals need to accept family caregivers as a respected partner in the care team. Second, family caregivers need to have the knowledge, skills and willingness to undertake fundamental care activities. Besides this, they also need to feel confidence about care delivery about themselves.
Outputs.
The desired outputs consist of activities related to the main components of the intervention, namely education and the active involvement of family caregivers. The first defined output is to train physicians and nurses to provide FC education and coaching. The second focuses on the training of family caregivers to support them in the delivery of fundamental care to their loved ones during hospitalisation and after discharge if still needed (i.e. early mobilisation, encouraging oral intake, breathing exercises, oral care and supporting active orientation).
3.2.3.
Step 3: identify and describe assumptions, external factors and inputs 3.2.3.1. Assumptions. Based on Phase 1 findings, we made three assumptions. First, optimising fundamental care activities given by family caregivers after surgery leads to better patient outcomes that are sensitive to fundamental care activities. Second, family caregivers are willing to receive training and to participate in delivering fundamental care activities. Third, healthcare professionals are willing to encourage and coach family caregivers during hospitalisation.
External factors.
External factors that should be considered and may influence the implementation and the outcomes of the intervention were related to hospital policies regarding family involvement in care, ward cultures, team composition, the capacity to learn and coach family caregivers, and family dynamics.
3.2.3.3.
Inputs. The inputs of the family involvement program are (1) willingness of staff and family caregivers; (2) adequate educational material to support nurses, physicians and family caregivers;
(3) environmental support (e.g. a comfortable room with an extra bed and meals for the family caregiver).
Step 4: confirm intervention components
The family involvement program is a multi-component intervention, comprised two main components: (1) training and coaching of physicians and nurses; (2) the active involvement of family caregivers in fundamental care activities. The main components, barriers, tasks and persons in charge are outlined in Table 4 .
The training and coaching of physicians and nurses is mainly focused on the four core concept of PFCC: (1) dignity and respect;
(2) information sharing; (3) participation; and (4) collaboration [30] .
Several tasks to encourage family caregivers to provide fundamental care activities were planned (Table 4 ). While we used the Fundamentals of Care (FOC) framework to select possible tasks which family members can perform if they want to participate, these tasks cover all dimensions (i.e. physical, relational and psychosocial) ( Tables 3 and 4 ) [31] . A minimum set of fundamental care activities known to have an effect on postoperative complications were selected (see Table 3 ).
Optional care activities for the family caregiver to participate in included wound dressing, taking care of abdominal drains or nasogastric tubes, and administration of medication. It was planned that a qualified nurse would supervise all activities until family caregivers were competent to carry out the activities on their own.
Discussion
This two-phased study, using both an empirical approach to initially develop the family involvement program and then a logic model to refine it, provides guidance on how to actively involve family caregivers in fundamental care activities in post-surgical care. We linked a quality improvement project with an evidencebased approach. These two approaches have similar overall goals, but focus on different parts of the problem [32] . A quality improvement approach is focusing on 'doing the things right [32] , i.e. how can we make it possible that family caregivers are stimulated to be actively involved in fundamental care activities. Whereas the evidence-based approach was used to focus more on 'doing the right things' based on the best available evidence [32] . Therefore, we selected fundamental care activities known to be effective in reducing some postoperative complications, and explored healthcare professionals' preferences and beliefs in Phase 1. Based on Phase 1 findings, we developed the logic model underlying the family involvement program in Phase 2.
To enhance a more patient-and family centred approach within hospitals, we propose the logic model as a useful framework for interdisciplinary teams to engage family caregivers as respected and active partners in care.
An obstacle we faced in developing the intervention was the lack of rigorous evidence regarding family involvement in hospitalised adults [21, 22] . Furthermore, despite good will, practices do not always align with a more family-centred approach [33] . Involving families as respected partners seems to be simple, but is not easy. For example healthcare professionals miss opportunities to share information with patients and family members, and do not regularly check if their information given was understood or meaningful for them [34] . This constrained families from participation in care processes [34] . In our project, we focused on active family participation in fundamental care activities to reduce the number of postoperative complications, and the number of unplanned hospital readmissions related to these complications. However, other more general interventions to stimulate patientand family participation, and optimise patient outcomes may be useful too (e.g. participation in bedside handover, and medication communication [35, 36] .
Besides the implementation challenges, the burden on FCs is another emerging obstacle. Family caregivers are confronted with a new range of tasks and responsibilities related to the patients' need [37] , at a stressful time. Furthermore, some healthcare professionals may see this intervention as a justification to lower numbers of nursing staff and to save money, or an abduction of nurses' responsibilities [38, 39] . Yet, if healthcare leaders condoned this rationing of nursing staff, it may directly affects the patient outcomes in a negative way as nurse staffing is associated with the quality of care [40] . Finally, in creating this intervention, we focused mainly on physicians and nurses, with special attention to the important role of nurses, instead of other healthcare professionals. This because approximately 70% of all in-hospital care is delivered by nurses [41] , and they are therefore in an ideal position to actively involve and coach family caregivers. Clearly, other healthcare professionals such as physiotherapists, dieticians, and social workers should also contribute to the active involvement of family members, and be preferably involved in the drafting of such a program.
In addition to the limitations mentioned thus far, some others include the context and theoretical underpinnings of the program. That is, the family involvement program was designed for use in two Dutch surgical units that employed staff willing to adopt a more family centred approach to their care. It is possible this program may not be appropriate in other surgical settings or with less willing staff, however, the process we used, and some of the program components may be feasible in other settings. Second, there are a plethora of theories that can be used to underpin both family centred care interventions and their implementation. Modifying or tailoring our program to varying contexts will likely be required. Additionally, we used a range of data collection methods to develop the program, and each method has his limitations. A narrative review was used to get insight in the existing evidence in a timely fashion; a comprehensive systematic review was not undertaken. As a result, we may have missed some relevant information. Regarding the focus groups, there is a possibility that some participants were overwhelmed and dominated by other participants, and therefore did not feel confident enough to give their own opinion. This may particularly occurred in the group of physicians, as the group was large, which made it more difficult for the moderator to involve everyone. To overcome this limitation, we sent out an additional survey and achieved a high response rate. Therefore, we consider our results to be robust. A very important limitation of our project is that we did not actively involve family caregivers in the design of the program, but used in-direct family input by using work of other researchers. Patient and public involvement in service delivery, quality improvement and research is relatively new in The Netherlands, and thus it is not an entrenched in our culture. Although we did not yet create a full partnership with patient-and family caregivers in the development of this program [42] , we recognise the need for an extensive evaluation of this program in which we need to encourage patients and family caregivers to share their experiences and input for further refinement of the program. Additionally, given our learnings from this project, we will aim to involve them in planning for the evaluation.
The focus towards a more patient-and family centred environment has consequences to hospital policies regarding family involvement in care, ward cultures, team composition, the capacity to learn and coach family caregivers, and family dynamics. Although we developed the family involvement program with an interdisciplinary team, it is mainly focusing on direct nursing care because nurses traditionally carry out or support most of the fundamental care activities in-hospital.
Conclusion
In conclusion, while PFCC should be the norm, this is not always the case. In this paper, we demonstrate how we aimed to change Table 4 Main components of the program.
Component
Targeted barrier Tasks In charge
Training and coaching of healthcare professionals Physicians and nurses' knowledge, skills, attitude and acceptance of families as partner in care towards a PFCC approach -Explain the purpose, benefits, and goals of the involvement of family caregivers and the core concepts of PFCC -Explain the difference between passive and active involvement of family caregivers -Discuss facilitators and barriers regarding the involvement of family caregivers on surgical wards -Additional attention to support the nursing staff to integrate coaching competencies in clinical practice to facilitate the active involvement of family caregivers our practice to an environment in which family caregivers were stimulated to be actively involved in postoperative care on surgical wards, and how we took these different factors into account. We undertook a formal process to create a theory and evidence informed program to involve family caregivers actively in hospital care in which nurses play a central role as they deliver the largest amount of in-hospital care. The family involvement program using logic modelling presented here may help others, and especially nurses, to make an earnest attempt toward achieving this goal. It may provide a solid basis for healthcare professionals and policy makers to implement the program in their own setting, while recognising that research on the effectiveness of this model is still needed. Therefore, we are working on an evaluation of our quality improvement work, and plan to undertake a randomised clinical trial afterwards to obtain rigorous evidence of effectiveness.
